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Technical Lesson 66 


TELEVISION - PART II 


n'Vrf* Elftctron in Television. When you first read about matter you learned that 
- ft was mad i T up of atoWT^ artioles so small that the most powerful microscope 
would not make visible. Atoms, themselves, are always the same, but master 
differs depending upon the number of the atoms and the particular arrangement 

they assume. 

A great deal of research was carried on by scientists who^fouM that the atom 
consisted of two parts, the first of which they called a Proton , and the 
btSer an "Electron". Now each atom of matter tends to remain in a normal state, 
that is an unchanged state, and when this is the case the atom manifests no 
electrical characteristics. This means that when an atom contains an equal 
number of protons and electrons the atom is electrically neutral. If, however, 
LasortL atom gives up one of its electrons it then becomes a Positive 
ohLge’^and, conversely, If an electron attaches itself to a normal atom it then 
acts as a negative charge. 

nnciAiia there is thought to be a number of electrons which revolve 
in regular orbits. One electron may move in a perfectly cirwlar path olose 

”“r--“sS 

positively charged force, which may be in close proximity, and it then can be 
easily influenced to leave its parent atom. 

mviiiq in the alkali metals such as caesium and others mentioned in the preceding 
lesson we havran e^ellent material to be used as the basis for the Photo¬ 
electric cell. First, because at least one of the electrons in each atom moves 
lo far away from the Aucleus that they are easily seperated and, second, because 
t^rpartiLlar form of matter is a light sensitive fher 

posed ^ ^ light, the freed electrons are sent whirli^ 

:if"in?rthf v^efors sSL wShL the gla^s envelope of the cell and normally if 

ar?n the center Af L^ra^piece Af inactive .^tal which may be circular or 

; ri^rTfLt?eSr?he"'nSarive“L:?^Srofth^ ZTtlrf ll ^b^n connect^rto the 

light sensitive material by a second wire. 
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and rush to the metal ring electrode made positive by the battery, pass through 
the connecting wire into the battery, throiogh the battery, out of the negative 
terminal and return to the light sensitive element by means of the second con¬ 
necting wire. 

Now, an electron in motion constitutes an electric current, therefore, the light 
striking the cathode of the cell produces electricity by freeing the electrons 
and light energy is converted into electrical energy by the motion of the electron 
through the circuit provided by the battery, measuring instruments, and connect¬ 
ing wires. The instant light is cut off, that is, prevented from reaching the 
photoelectric light sensitive element, the current through the cell ceases. 

On the other hand, by increasing the intensity of light the electron emission 
is increased and a greater current flow will be indicated by the current indi¬ 
cating instrument connected in the circuit. By repeated experiments it was 
found that the current passing through the photoelectric cell was directly pro¬ 
portional to the amount of light striking the cell. If the light varies in 
intensity the current instantly conforms to the change in light, so when the 
light increases the current rises in proportion and, conversely, when the light- 
is decreased the flow of current decreases in proportion to the decrease in 
light. 

Having a device of this kind the science of television moved another step to¬ 
ward success. The early work in the field of television was conducted upon the 
principal of constructing an Imitation of the hximan eye. This manufactured eye 
employed a great many selenivim cells and attempted to build up a mosaic pattern 
of the object or scene to be televised* The effort failed; first, because of 
the inherent time lag in selenium and, second, because of the prohibitive cost 
of the great number of selenium cells required. 

Others continued to experiment along similar lines but finally it was decided 
to work out the problem by employing only one cell. This was quite a radical 
viewpoint to take of the subject at the time but it is because of this that the 
televisor of today operates. 

The principal upon which any system of television must operate, in order that 
an image of an object or scene can be viewed at a properly designed receiver, 
is that the object must be exposed to light rays. The diffused reflection from 
each point of the object thus exposed is then picked up by a photoelectric cell, 
translated into an electrical current which varies according to the change in 
brightness of the object thus exposed, and then passes over what ever channel is 
available for the communication of this current* 

The method used to carry out this idea is embodied in lAhat is familiarly known 
as the ^scanning process”, a system of rapidly revolving parts. How well this 
system operates will depend upon the detail required, the sensitiveness of the 
photoelectric cell and the efficiency of that part of the system employed to 
amplify the minute currents generated by the light sensitive cell* 

Since television is still in a purely experimental stage no attempt will be 
made to record hard and fast rules, for tomorrow may bring forth a complete 
revolution in the systems now undergoing research* Therefore the subject of 
our study will be the scanning system which is the fundamental principle upon 
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which television operates. The early attempts in this field were made by flood 
ing the object to be televised by a powerful source of light, ranging Into the 
thousands of candlepower* Because of the comparatively short distance between 
this intense illumination and the object no human being could be successfully 
televised without extreme discomfort due to the enormous heat generated by a 
light so powerful, hence inanimate subjects were used. Figure 1 shows in de¬ 
tail the principal just mentioned; the object at the right is placed under the 
powerful light. Lens 1 is placed between the object and the rotating scanning 
disc in such a position that the reflected light rays from the object pass 
through the lens and produce an image of the object on the rotating disc. How 
this image is produced was iiientloned under "lenses” in the preceding lesson. 

To supplement that part of the lesson you may perform a simple experiment in 
your own room by placing an ordinary magnifying glass between some illuminated 
object and a screen. The screen may be the opposite wall of the room. When 
the proper focal length is found an exact image will appear on the screen. 
Figure 2 illustrates how this experiment may be carried out. 




Figure 2 
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Figure 3 


Let us return to Figure 1* About the disc in the form of a spiral is drilled 
a number of small holes, and as the disc rotates the small openings trace par¬ 
allel lines across the Image, one after the other In rapid sncceaaion. On 
the opposite side of the disc is a frame the opening of which is the same size 
as the formed image. This frame prevents, more than a single opening being in 
the image at any one time. As each opening moves Into the image, light passes 
through and is converged to a point by means of lens No, 2 into the photo¬ 
electric cell where it causes a current to pass through the cell. The amount 
of current that passes will be directly proportional to the brightness of each 
point in the image as it is traced out In parallel lines. 
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Before going further it will be necessary to go into detail concerning the 
scanning disc so that the tracing out of parallel lines of an image will be 
clearly understood* Figure 3 has been drawn for the purpose of studying this 
phase of the work.; it is for illustration pxjrposes only and not a model to be 
used in actual construction work, for the reason the size of the disc, the 
number of openings, and the form in which the apertures are arranged, assume 
different sizes and arrangements depending upon the idea of each individual 
experimenter. 

With this clearly in mind use Figure 3 as a guide and redraw or trace out the 
fi^re on a sheet of paper, cutting out each opening accurately and taking care 
to follow all lines* Completing this, paste the traced copy on a piece of card 
board of sufficient weight to insure against curling, ^ext lay the finished 
disc on a white sheet of paper 8-| Inches long by 7i inches wide and place a 
pin through the center ”o"* Draw a short line "X" on the paper to coincide with 
line Ko, 1 on the disc* This is shown in Figure 4* With a sharp pointed pencil 
inscribe a small figure "l” on the white paper Inside the opening Ko. 1. Slowly 
rotate the disc clockwise as shown by the arrow until opening No* 2 coincides 
with ”X”, and within the boundary of this opening inscribe a small figure ”2” 
on the paper* Repeat this for all the openings, 16 in all* 



Figure 4 


If this is carefully completed you will have drawn a row of figures on the paper 
as shown in Figure 5. If we enclose this row of figures by four lines we may 
then let it represent the image. Further we can let this series of figures 
represent a series of parallel lines. Now, by again rotating the disc clock¬ 
wise, and at the same time peering through the openings as they come opposite 
point ”X", the small figure ”1” will be seen? this, we will let represent line 
one traced across the image, then figure 2 will represent line 2 and so on 
\mtil the image has been completely explored from top to bottom by a series of 
parallel lines. 

Because of the extreme inconvenience due to excessive heat and light, tele¬ 
vision carried out by the formation of an image on the disc was very soon 
discarded* This called for some other method of illuminating the object, there¬ 
fore, instead of scanning the image of the object, the object Itself is scanned 
by a rapidly moving pencil of light. 
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This does not change anything we have previously covered except the optical 
system which has been completely reversed as you will presently see by refer¬ 
ring to Figure 6. This time the light first passes through the opening in 
the disc, then through the lens, finally striking the subject to be televised 
as a small spot of light • 

We may again use Figure 3 to Illustrate this new method by the application 
shown in Figure 7. Secure a small block of wood and on it erect two wooden 
standards, No. 1 and No. 2, the upper ends of which are roxmded out^as shown 
by the insert 7a. No. 1 accomodates a small wooden shaft at point H and 
No. 2 is sufficiently long to hold a card board tube having a diameter large 
enough to allow a flash light to be slipped in one end. Provide bearings as 
illustrated in the Figure. Make sure that the disc D revolves true and the 
tube "T** is as close to the disc as possible without touching, thereby allow¬ 
ing a minimum amount of light to escape. When this arrangement is complete 
snap the flash light on and turn the disc so that opening No, 1 is in line 
with the light from the flash. ^ spot of light will appear on ©le screen and as 
the disc is slowly rotated a slender pencil of light will move across the screen 
from left to right. As opening No. 2 comes up the light shining through will 
trace a path lower down on the screen. No, 3 will be lower than No. 2 and so 
on until No, 16 is reached which will be the lowest path traversed by the spot 
of light. These two extreme positions of the light, No. 2 and No. 16, repre¬ 
sent the height of the object. You may now draw a figure on the screen within 
these limits if you wish. 



OBJECT IS SCAMNEO BY CARO BOARD 
SMAU Sm OF LIGHT ^^''TUBE "T" 



Figure 7 



Figure 


Figure 6 


7i 


Now spin the disc by twirling the shaft between the forefinger and thumb at the 
same time watching the screen. You will find that as opening No. 1 passes be¬ 
fore the light a spot of light will sweep across the object in what we called 
path No. 1 as shown in Figure 8. Opening No. 2 will next pass between the IjSht 
and screen, sweep across and illuminate the object along path No. 2, then path 
three, and so on, exploring the entire object in one revolution of the disc 
from top to bottom by parallel lines of light. The rate of speed at which you 
will be able to rotate the disc in this experiment will give you the impression 
of a number of spiral lines, each chasing the other about a central point. The 
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speed of the disc, however, in actual television equipment must make at least 
16 revolutions each second because of a physiological characteristic of the 
human eye, without which either the so-called moving piotiires, or television, 
could not be accomplished. This characteristic is called ’’Persistance of Vision 

No let us leave our object illuminated as explained in connection with Figure 8 
for the time being and investigate this "Persistanoe of Vision”. 

'Afhen light strikes the retina of the eye, the impression caused by the light 
will remain, that is, it will persist for an appreciable time after the source 
of light has been cut off. Because of this peculiarity we continue to see 
brightly illTiminated objects for a short time afterthe object ceases to re¬ 
flect light to the. eye. The three following experiments may be conducted to 
illustrate this phenomenon. First, swiftly swing a lighted lantern or fire 
brand In a circle. The image recorded by the retina in any one position of the 
swinging light will persist until it is again renewed on the retina by the light 
arriving at the original position. The result is that we see a continuous 
circle of light. Second, make up a disc of any convenient size as shown in 
Figure 9, If this disc is rotated rapidly the black and white sections will 
no longer appear separated. The entire disc will appear grey in color because 
of the superimposing or merging of the black and white sections. Third, re¬ 
draw Figures 10 and 11 on two separate pieces of white paper, each 2^ inches 
long and 1^ inches wide, and mount the finished drawing of Figure 10 on a 
piece of stiff card board of the same dimensions. Now, without allowing edge 
”X” to leave the table raise side **XX” and turn the card over by giving it a 
rotary motion away from you; edge ”XX" will now be the top and the bottom. 
Completing this, mount Figure 11 on the cardboard so that side ”XX” is at the 
top of the card. 



Figure 10 


Next construct a support of any material handy so that when a pin is stuck in 
the ends of the finished card and mounted on the supports as shown in Figure 12 
the card will be capable of rotating freely. With this completed and the house 
side of the card facing you slowly turn it until edge "XX" Is facing you as. 
shown in Figure 13 in which position neither view is visible. Continue to turn 
the card in the same direction and the view of Figure 14 is now seen. The pur¬ 
pose in rotating the card very slowly is to show that at this speed each view 
you have of the card is distinctly separate and different. Now, with the card 
in the position as shown in Figure 12, cause it to rotate rapidly; you will now 
see the house enveloped in flames. Before the image of the house fades from the 
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Figure 12 


retina of your eye the flames have been superimposed upon it and as a result the 
house appears to be burning. This is why the disc on a television transmitter 
is rotated at a speed so rapid that the last part of the object Is explored by 
a sweeping spot of light before the image of the first part fades from the retina. 

A more apparent reason for this phenomenon will be made clear later on when we 
deal with the receiving scanner. Vi/e now have the object being traced by rapidly 
moving spots of light, so let us see what becomes of this light. By referring 
to Figure 6 we shall find that some of the light, upon striking the object, is 
obsorbed, and part will be reflected. Some of this reflected light passes into 
the photoelectric cells conveniently placed before the object being televised 
and generates an electric current within the cells. The amount of light re¬ 
flected Into the photoelectric cells will depend upon the subject being scanned. 
For example, suppose a man is seated before the scanning disc. As the spot of 
light passes across his hair, which we will-assume is dark, considerable of the 
light will be absorbed and little reflected. As the light passes across the face 
more light will be reflected, therefore, since the output current of the photo¬ 
electric cells are proportional to the light they receive, this current will 
accurately follow the brightness of the various individual areas of the man*s 
features as he is explored or scanned by the spot of light. 
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as the case might he, 

• It is then fed Into several 
coupled amplification where it is aii 5 )lified to a sufficient 
the carrier wave of the transmitter from whence it is broad- 
usual manner. We now have a modulated signal impulse which is 
the brightness of the elemental areas of the subject being televised 
for us to intercept this signal and reconvert it to light. 


. In the transmission of sound the microphone translates 
o varying electric ctu*rents. At the other end the receiver 
accepts these varying electric currents and converts them back into sound. In 
the transmission of images we deal primarily with light waves which are trans¬ 
lated into varying currents closely following the light and dark elemental areas 
of the subject being scanned. The receiver of this system picks up this signal 
and converts the varying ctirrents into light. Prom what we have studied we 
know that this receiver must give forth light, and further the intensity, that 
is, brightness of this light, must be directly proportional to the current 
received, for to have an Image reproduced the light recreated at the receiver 
must follow faithfully all the delicate variations as picked up by the photo¬ 
electric cells at the transmitter. 


The device we employ in the receiver to convert the varying currents must oper¬ 
ate without a time lag, that is, it must be Instantaneous with the passing of 
current, therefore, a special type of applicanoe called a "neon” tube will have 
to be en^loyed* ^re, then, is something new to us - new in the sense to which 
it is to be used, but old as the principal upon which it operates. In the 
lesson on "interference Elimination" mention was made of a phenomenon called 
the Aurora Borealis. Explanations were offered there relative to the produc¬ 
tion of light caused by this phenomenon, The major condition under which this 
glow resulted was based upon a condition of rarefied atmosphere, Kow the neon 
tube glows under identically the same conditions but we are going one more step 
and call upon nature to give us an analogy which will better suit our purpose; 
name ly, lightning, 


Lightning takes place because nature, posing as a ring master in a circus, 
snaps her whip and deraarrfs a readjustment of the electrons which she controls. 

If there is anything contrary to the wishes of nature it is an unbalanced con¬ 
dition of her molecular forces. So, when the sky, during a hot summer’s day, 
becomes overcast with thick clouds and a thxinder storm is impending this is 
what takes place: A terrific agitation is going on in the electronic world 
of the atmosphere; electrons are rushing here and there endeavoring to find an 
atom with which to associate themselves and once more settle down. There are, 
however, forces at work which keeps them on the move. The clouds and earth are 
at such a time building up charges of opposite sign and in the intervening space 
billions upon billions of air molecules are making up the atmosphere. Between 
the space separating these molecules are to be found a few happy carefree 
electrons skipping aimlessly about to be captured perhaps by a molecule which 
needs an electron to balance things up. Others may be compelled, due to con¬ 
trary forces, to join up with a normal or uncharged molecule which immediately 
becomes negatively charged because of the preponderence of negative charges it 
is forced to carry. The negatively charged ions are now attracted to any 
positively charged body that might be present. Off rush the negatively charged 
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ions and electrons toward either the cloud or earth, depending upon which happens 
to he positively charged at the Instant. Some of the neutral molecules, in their 
wLidlri^s, get in the path of these rushing negative charges and a wreck results. 
The neutral molecule has an electron knocked from it, leaving It a positive 
ion* The freed electron joins the speeding negative stream and the positive 
lon*rushes off in the opposite direction. 

trouble now: more collisions result and more molecules are smashed; 

IS rushiS neglt^vI stream becomes greater in one direction while the positive 

ionic stream sweeps past in the opposite direction augumented mole 

ionic stre Aimosohere soon breakes down, a tremendous flash occurs 

Md^grea? forces of elLtrlLl energy pass in both directions between tto earth 
This is lightning - nature simply causing a readjustment of 
and clouds, ihls i g at the break down of the atmospheric pre- 

ssu?rtS:*fl!“h\ec:merviSbr?nsLntaneously It is jnst tMs sort of flash 
that we imist produce in a neon tube before television is possible. 

SpsI s:^=‘r.2.r-”sr.’ 

proper extent* 

ni:r. oT>T>ivA tiffin at the door of the neon tube in which miniature 
We , to occur by repeated collision between charged particles.. 

T^;^^tuLitself is I gills envelop from which the air has been , 

Two flat Pla^®®j^^°’^“j^th\he^earth!^’A°rarifled^atmolphe?e°of^gas is introduced 
Th^ -- SrcSled "neon; a^che.icaX^ineht^gas w.loh^.as ^found^to be^the 

first gas ^ 3^3 connected that sufficient voltage is continu- 

vision receiver ^^%^^^®^^® 3 ®°trcause collisions among the particles to the 

ally ®PP , ponatant steady glow is produced. If, however, an additional 
extent that a constant steady gi varies with the increased voltage. 

voltage is applied has Us^importance in television, that is. 

It is in this of potential sufficent to cause the mini- 

once to^steadilT oLur between the flat electrodes so that a 

ature lightning flashes to ste ^ locally applied source of volt- 

constant glow is Qf. the glow. Therefore the neon tube will fol- 

1?: Ixactlrthose a^it?ons thit are sent to its electrodes by the photoelectric 

cell of the transmitter. 

SrSLrHHEjrs^ 

quency amplification. 
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Til© i* 3 .d. 3 - 0 “fr 6 ci‘u.Gncy stag© improves tlie sensitivity and over-all working ef¬ 
ficiency of the receiver, while the resistance coupled audio-frequency ampli¬ 
fier allows a wider hand of frequencies to pass, thus insuring greater detail. 


Pieure 15 is a schematic diagram presented by "Radio Engineering in which a 
sneclal amplifier is built up about a "National" screen grid short wave receiv¬ 
ing unit The signal is intercepted by the antenna and passes to an untuned 
impedance coupled stage of radio-frequency, thus energizing the grid of the r.f. 
screen arid ITX-222 amplifier. LI inductively energizes the secondary coil of 
the tuner L2 which is tuned by the condenser C5. The signal is detected by 
thja TTX 112-A and regeneration is accomplished by coll L3. A resistance coupled 
a^lifier is coupled to the receiver which is of higher frequency range t^n 
found in the ordinary broadcast receiver. This amplifier is used to provide 

better detail. 



The output of the UX-171-A leads into an output circuit and then to the neon 
tahe wSch ll maintained at a constant glow by the 180 volt ^^^^ery comec^d 
^ross the glow tube. The entire circuit must be constructed in such ^ mamer 
that absolute ridigity of coils and other ^rts is ins^ed, care, also being 
taken to guard against vibration of the unit as a whole. 

The scanning disc motor and its associated circuit are mounted entirely sepa- 
^«?e srS vibration is not transmitted to the receiver. The values of the 

gari:nri%mpedfncr^=RlTs ^sisTar. cf C^are 

denser and R2 is a_6 nego^ bvpass Lndenser, while the variable re- 

srs?anc7connfctera^roL'th?s';onden;er^Ls a value of 0 to 500,000 ohms. R3 
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is a 3 ohm resistance for controlling the filament of the detector tube and C5, 
C8 and C9 are 0*5 mfd. coupling condensers* R5 is a 50,000 ohm resistance and 
R6 a grid resistance of 500,000 ohms. R7 is a plate resistance of 300,000 
ohms; R8 is a grid resistance of 500^000 ohms and R9 is a plate resistance of 
25,000 ohms. %en the 171-A tube is used the grid resistance of the amplifier 
of this stage is omitted and in its place is connected a radio-frequency 
RFC 2, having a value of 500 millihenrys and, in series with this coil, is 
an audio -frequency grid impedance L4. 


In the output circuit a regular output filter is provided with a 180 volt 
battery connected across the neon tube in series with a variable 0 to 10,000 
ohm resistance RIO. 


In the scanning disc motor circuit we have a variable resistance, R12, of 0 
to 100 ohms having a 75 watt rating. H is en^^loyed to control the speed of 
the motor. Rll is a fixed resistance of 5 to 10 ohms of 40 watt rating to 
assist in better control of the motor speed. It may be cut out by the short 
circuiting switch when desired. The battery terminals and voltage for each 
part are clearly shown in the Figure. 


fphP. Scanning Disc. In addition to the receiver and amplifier the receiving 
scanning disc Sd motor must be considered. All the other parts of the system 
may function perfectly but if this last unit la incapable of doing its work 
efficiently we have made, no beadviny in the creation of an image* The scanning disc 
of the receiver is operated by a suitable motor the speed of which must be so 
regulated that the disc of the receiver, which is ^ exact duplicate of the one 
employed at the transmitter, will revolve at identically the same speed. 




Figure 16 



Figure 17 


When opening Ho. 1 of the transmitting scanning disc is exploring the top of 
the oblect. opening Ho. 1 of the receiving scanner must be moving across the 
top of the neon tube plate. For example, suppose a minature of the burning 
house which you used in one of the experiments was being scanned at the trans¬ 
mitter' by adjusting the speed of the receiver disc to exact synchronization, 
the image seen when looking through the receiving scanner as shown in Figure 
^fwoulfbe ?Lt of Figure 17, tailt up upon the glowing plate of the neon 
tube by various degrees of brightness. The receiver then ' 

into light, the image as seen by the photoelectric cell at the transmitter. 
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Figure 18 



















Figure 19 

The ambitious experimenter may spend some profitable hours with television 
but he must not be led to believe that he is going to be able to pze upon 
excellent reproductions as would be, for example, the case when viewing a 
motion picture production. Television has not advanced to that stage. Con¬ 
siderable work, however, Is being carried, on to overcome many of the dlfficul 
ties expecially in the development of more sensitive photoelectric cells and 
thrabilit^to transmit over long distances instead of short labaratory cir¬ 
cuits. Also, research work in an attempt to obtain a more brilliant source 
of light for the projector and a more positive means of synchronizing, and 

many other problems. 
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One of the peculiar prohlems is the phemonenon of "Mirage" which at times makes 
itself known by the reproduction of several images at the receiver instead of 
onl! LsSlIing in a hopeless distortion of the whole Picture. This condition 
fortunately does not regularly appear, but it is one of the troubles facing 
the engineers. 

Fieure 18 shows the extent to which skilled engineers are going to in an en- 
dedvov to learn more about Television* The Kings Messenger , a play written 
^0 vLrs ago, is being televised at WGY. Three portable electric eyes are 
used one for each cSraoterts face and the third for the props and the hands 
of the actors. Only the hands and faces of the actors can be shown which is 
another limitation to be overcome. Figure 19 shows experimental television 
projection apparatus, ^n this picture a view of a scanning disc is shown. 

The principal elements of a system of television, therefore, is made up of 
first a source of atrong light, then an exploring disc, a photoelectric cell 
aS amplifier at the transmitting end. At the receiver we have the receiver 
and amplifier, the neon tube, and a synchronized duplicate exploring disc. 

WhL the photoelectric cell is exposed to light the neon tubes varies in its 
intLsitv any Increase in light intensity at the transmitter causes a pro¬ 
portional increale in brilliancy of the neon tube. With ^ch a system properly 
functioning the instant the photoelectric cell is exposed to a change in 
S ?nte^ 3 itra corresponding change in voltage is impressed upon the neon 
tube resulting in a variation in the glow. 

-rViA .T^.nkins Television Re ceiver . The Intensity of illumination varies with t^ 
Tyitanaitv of the so uTces of light and as the distance is increased between the 
llsht and the objects on which the light rays fall. In fact there 

it will P .. ri'iei-hflnnp the light will spread over an area nine times 

^h^ ^rfa^^f "f". henfe"?^ l^ens^ty'al Lstance""2Y" will only one fo^th 

U fhP distance ”Y” and only one ninth as great at distance 

” 3 Y” ^^There is then a loss of intensity as the surface to be illuminated is 
5Y • mere IS ^ of lisht. This is known as the ”loss of light 

Surto^tS ir^s^squ^e law. To Correct a loss of this nature is one of the 
due to the in^ T^nVins svstem of television reception. The scanning disc 

flfsnxplained wL used hy Nipkow as early as 1884 and is still employed hy 
experimenters. 

A nf this disc let us use the same number of openings as 

^ ^^inaliruslfbv Nlpkow; name^ 48. The object will then be scanned in 
parallel lines and the transmission of the picture would take 
?f it werfrl^dirbeing assembled, that is, made up of 2,304 small 
elemln^Lfa^Ll! ^causfof thi spiral form taken hy the openings, or aper- 
eleme y holes will he on its own particular radius and since 

tSr^arf 48 openLg^therrwIli he as many different radii with each suc- 
there ar p rriS--T.nif‘n’pe its associated radius becomes shorter, i.e., 

nearefto^'tSe^is ^out which it rotates hy approximately the diameter of the 
apertures. ^5 










With this explanation and those which have preceded it is clear that when the 
disc is placed in rotation the locus, that is, the area of each of the open¬ 
ings, will produce a linear exploration of the entire area of the picture. 
Because each one of the small openings limits the amount of light that can 
pass through and flood the object with a spot of light, a powerful source is 
required in order to obtain a sufficient illumination of the object. 



Figure 20 



The necessity of such a powerful light source was overcome by placing a lens 
over each opening of the disc. The necessary elementary area was then obtained 
bv focusing the light to a small point on the object to be scanned. With this 
arrangement only a small source of light was necessary, such as might be ob- ^ 
tained from an automobile head light. This type of disc was employed by Jenkins 
with a fair degree of success but in any scanniiog disc there ere physical 
limitations which are drawbacks to its development. I^or example, the minimum 
separation of the openings determine the width of the picture and since the 
nlcture is nearly square the separation of the openings will also determine the 
offset at the end of the spiral. For a two inch picture a thirty six i^^ch 
sca:nning disc would be required, and if'a four inch picture is to be produced 
a six foot scanning disc is necessary. It is realized, therefore , that appa¬ 
ratus of this kind is not the most practical for home, entertainment. 


Figure 21 
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With, such limitations as these, Jenkins has developed television along somewhat 
different lines hy employing what is termed the ^’drum method . In order to 
obtain a better mental picture of this drum, a view of which appear in Figure 
20, consider a cylinder approximately seven inches in diameter, three inches 
long, and having a thickness of one sixteenth of an inch* The hub of the 
cylinder is hollow for the entire length of the drum and has an inside dia¬ 
meter of one and one-half inches' with an extension extending outside the drum 
and made to fit a one-half inch shaft of a small motor. In the periphery of 
the drum 48 small openings are drilled, each having an elementary area of about 
one twenty-fourth of an inch and arranged in four helical turns spaced two inche 
apart around the circumference of the drum, each turn being separated by one- 
half inch. 



Figure 22 


In the center of the hub a special neon lamp is placed having four small plates; 
this particular tube is called a "four target cathode glow neon tube and is 
held in place by a clamp mounted on the motor base* One end of this lamp clampe 
in place may be seen in Figure 21» Between the lamp and the periphery of the 
drum a number of small quartz rods are mounted, each ending under its parti¬ 
cular minute opening in the drum surface. 


It is in this feature that the Jenkins television receiver differs from the 
disc type and it is in connection with these quartz rods that the inverse 
square law was previously mentioned. 


A quartz rod will conduct light from one end to the other without any loss 
in intensity. The plates, i.e,, targets, of the neon glow tube are placed 
S the holloT, hub under ekoh of the rows Of quartz rods. The plates (targets) 
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are then lighted in succession through a four segment commutator by current 
from the plate of the last audio-frequency tube of the receiver. Since the 
movement of the inner ends of the quartz rods is short the neon glow targets 
are required to be only one eighihby three-sixteenth of an inch in size or, 
at the most, no larger than three-sixteenth by one-quarter of an inch. There¬ 
fore only a small amount of current is required to cause them to glow, light 
modulation being accomplished as easily as in a larger plate. 

As the small targets glow, light passes up the quartz rods as these rods, In 
turn, pass over the target and the light arrives at the spirally formed open¬ 
ing about the periphery of the drum without any loss in Intensity. 

Phis apparatus is Installed in a cabinet as shown in Figure 22, The openings 
of the drum, as they pass by the small square hole shown in the top of the 
cabinet, directs light against the mirror inclined at an angle. The mirror 
reflects the light to the lens where it is magnified resulting in a picture 
about six inches square. 



Figure 25 


Figure 25 shows the Jenkins television receiver together with a modern radio 
receiver. Only two connections are necessary to set this device in operation; 
one connection goes to the house lighting circuit to supply c^irrent to the 
motor; the other comection fitted with a phone-jack, is connected to the out 
put of the radio receiver amplifier. 


Provision is made for adjusting the speed control of the it^tor as one watches 
the nicture. When the signal has been picked up by the "receiver and is in ap¬ 
proximate synchronism with the transmitter, a little closer adjustment makes 
the picture stationary providing, of course, a picture has actually been seen. 
When no picture is seen at all the adjustment is entirely out and the adjust¬ 
ment screw must be turned until a picture appears in frame. 
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You can see readily that this is an attempt to solve the problem from a dif¬ 
ferent angle with measxirahle success. Others improvements 'are sure to follow 
but when and with what degree of success, no one can really tell. 

As stated in the first part of this lesson, television is still a baby; It must 
grow, and to grow requires time. 


EXAMINATION - LESSON 66 

1. Is the photo electric-cell an important part of television 
e quipment ? Why? 

2. Of what importance is light In connection with television? 

5. What is the purpose of the scanning disc? 

4. What is meant by the term "Persistance of Vision"? 

5. Where is the neon tube used? 

6. Is It permissible for the scanning disc of the transmitter to 
revolve at a different speed than the seaming disc of the receiver? 

7. Upon what principal does a system of television operate? 

8. Explain the methods used to illuminate the object to be televised, 

9. What is the Inverse square law as applied to light? 

10. How does the Jenkins system of television overcome the loss of 
light? 
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